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The characteristics of the thermodynamics... B104/B207

the concentrations of the atoms in the x- y- and z-positions (Fig. 1), the

following holds: c|-ox-+cy-+cz (1). o© denotes the total concentration.

In the state of equilibrium, these quantities are functions of the deforma-
tion and temperature, in the non-equilidbrium state they are independent
variables satisfying (1). The free energy of the unit volume of a weak
golution in equilibrium is known to be '

F= Fy+ kTNocln(cle) + mAp' + ¥y c*®, ’ (2

Here, F1 denotes the free energy of the pure solvent, ktNOcln(c/e), the

free energy due to the rearrangement of identioal particles of the

dissolved substance, 3 and § characterize the interaction of the dissolved
particles and their interaction with the particles of the solvent. ;No is

. the number of dissolved particles per unit volume. F1, Y and § are functions

of the deformation iensor and of t:mperature. The non-equilibrium free
energy Fk for a single crystal has the form '
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’ The characteristics of the thermodynanics... B104/B

Fy= F 1+ AT N lesIn (co/e) + ¢, In(cy/e) 4 crin(cefe)] + coby F cp¥e + Catpst )
+A‘/ t‘f‘_t‘t’u + Yy a + eCibss + Cxcy\Pu'-i' CxCa\P1s + CCrPasew

for which form

Fyx=14,Cy, (°u + &)y + a.,) + Cra(Bxstyy + Brs8ss + 8y8,,) +
F YsCou (8 + 5 + £}:) + oy + Ascey 4
+ RTNolesIn(cife) + cyln(cfe) + c: In (cy [ €)] +
+ Ay (Catar + Ctyy + Catar) + Yo (C: + C’ + 2) V1y - (c,c,+c,.c,+ C4Cz) $ua, (3)

is found whioh is invariant with regpect to the rotation by a multipl |
of n/2. Subsequently, for the non-equilibrium f E d pol
crystal the expreesio;l o TR free enerey Fn o # ol
Fop= l/aKBu + (el +¢u+3u Yseh) +
+ RT N, [c; In (c; Je) + ¢, In (c, /o) +c;ln (c,/e)] +
+(po+plell)c+pi(cx &xr - "' ayp+cxzu)+‘/aga (C, "l“-‘y +¢‘,) +
+Bulex 6y +cici 4, cp), (4)
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The characteristics of the thermodynamics... B104/B207

is obtained. Here, K denotes the modulus of compregssion and p the
shearing modulus. The constants Bi and 'Lpo, A1, 7\2, Vg0 V1o are experi-
mentally determined. If Ex, By and ¢, denote the equilibrium values of
Cor cy and s determined from the equation aFk/aci-O, equation

Egﬂw. E,EBC. El"'rc:

1 X
&= TTep (6, =8, )IFop ele—e b

1 .
t+explofe, —e, )+ explofe, —e )]
= h E
TN,
is obtained from (3) and (1). The strain in a single crystal under tensile

stress is also found from (3):

{
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The characteristios of the thermodynamics... B104/B207

oF, ' -
bt %, =Cyey+ (Cr — Cis)ezr + Ayc + Ay =
(C"_ 2¢}, | ) P (Cis=Cin) M —=Crn }a +

Cu+Cn Cu+Cn
- Cn+2C
th Cl:l + C: Cxe (6}

v

The following is obtained for the relaxation-elasticity modulus:

= - Cu+2Ch 3
?100- :~El(}0 +h,—z"—i—‘-L+?u2—aE;C, ‘ (7)

- 2 -1
where E100 =C,, -2C 2(011 + 012) . From (7) and (5( it may be secn

that the relaxation modulus decreases with increasing concentration and
increases with increasing strain, thus, epproaching its maximum E100 )

Thus, a strong dependence between E100 and the concentration occurs, e.g.,
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3166 is reduced in x-iron at 0.01 wi% carbon by 4.5 %. The function

between modulus of elasticity and concentration at tensile stress in the
direction x is due to the transition of the carbon atoms from the y- and
z-positions into x-positions, which causes a further elongation in the
direction x. This becomes obvious by the reduction of the modulus of
elasticity. At quick deformation, when the carbon atoms have no
opportunity of changing their positions, the modulus of elasticity is
independent of concentration. The modulus of universal compression is
independent of ooncentiration, since at universal compreession, the xe, y=,
and z-positions do change in the same sense. In polycrystalline naterial,
usually the conditions

|0 (ea—sen) |1, [0(en—"hren)| <1, [0(a—"sen)) <L (B)

are satisfied. Thus, it is possible to determine the free energy of a
polycrystal in equilibrium state from (4) end (5):

Fy == Yy Kely -+ (p — BIc/6ATN ) (el — /s eh)+ AT N £ Infc/e)+
+ (By— AT Ny In3)c 4+ (B -+ Y/aB) corr -+ (Bs + 2?0)"» ®
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It follows herefrom that the redistribution of the atoms entails in this
cage a reduction of the modulus of shear while the compression modulus

is practically independent of oconcentration. It is briefly indicated
(Ref. 4 being mentioned (L. D. Landau, E. M. Lifshits, Mekhanika
sploshnykh ered, 1953)) that the concentration increases in proportion

with 1/1'6 on approaching a spheriocal inclueion. There.are 3 figures
and 4 references: 2 Soviet-blooc and 2 non-Soviet-bloa.

ASSOCIATION: Institut metallofiziki Tsentral'nogo nauchno-issledovatel'skogo

instituta chernoy metallurgii im. I. P. Bardina (Institute
of Metal Physics of the Central Scientific Research
Institute of Iron Metallurgy imeni I. P. Bardin)

PRESENTED:  January 3, 1961, by.G. V. Kurdyumov, Academician
SUBMITTED:  December 27, 1960
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High-temperature branch of the internal friction background. Dokl.
AN S5SR 138 no,.5:11069-1072 Je 161, (MIRA 1416)

1. Institut metallovedeniya i fiziki metallov TSentral'nogo nauchno-
issledovatel'skogo instituta chernoy metallurgii im. I.P.Bardina,
Prodstavleno akademikow.G.V.Kurdyumovym,

(Deformations (Mechanics)) (Torsion)  (Friction)

g
2 AR &

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412430011-5"

adis
G



"APPROVED FOR RELEASE 03/13/2001 CIA-RDP86 00513R000412430011 5

__FASTOV, N.S., kand.fiziko-matematicheskikh nauk

Theimodynamics of irreversible processes of deformation and its

appaication to viscous flow in solids. Probl.metalloved.i fiz,

mt. no,7:117-133 '62, (MIRA 15:5)
(Creep of metals)  (Internal friction)
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FASTOV, N.S., kand.fiziko-matematicheskikh nauk

Some peculiarities of the thermodynamics of deformed solid
solutions. Probl.metalloved.i fiz.met. n0.7:1134-155 62,

(MIRA 15:5)
(Intermetallic compounds—~Thermal properties) (Diffusion)
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Metallurgizdat, 1963. 31=32

s relaxati.on t:i.me

' TRAHSLI\TIOE. It isx propose& that at a co:zstant strese s, ix t

thehaves like a Maxwellian body. Recognizing that in accardance
- ++ microscoplc theory of stationary creep its valorcity in

1

-t o8 K by a hyperbolic—sgine Telat: ° e orelaxat o odn
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T = T2pA sinh(ys,/kT)

T -- absolute tempsrature. k -= Boltzmraan

r modulus
shea ‘ r“a metecsial. N. Malinin.

and A, y -- parameters of
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